
.

●, LA=UR -81-1641

&

TITLE :

Q’.LJti,F “-WC=+- -1

1O-JOIJLE IIIGH-VOI.TACE TRI(XER MICRO MARX

AIJTHOf@: D. A. Platta

SUBMITTED TO: Third IEEE International Pulsed power conference,
Albuquerque, NM, May 31-June 3, 1981.

r.~~~~.—.—_,>,SCL/lMIR —--—-—-

1—.--—--.

L%? LOS ALAMOS SCIENTIFIC LABORATORY
Post Of fh;e Box 1603 Los Alamos, New Mexico 87545
An AffkmatlveAction/Equd OppodunityE-

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.

For additional information or comments, contact: 

Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



1O-JOULE HIGN-VOLTACETRIGGER MICRO MARY

D. A. Platts
LoE Ahmos National Laboratory

LOS AIsmo.a, New Mexico 8754.4

Introduction

A low energy Marx generatcr mekea a convenient
trigger for various spark gapa. With an output around
200 kV and a risetime less than 2 na, the micro-Marx
can multichannel field distortion gapa or fire a
riumber of gaps without much gap-to-gap isolation.
This dssign features small size, low cost, and good
triggeringchfiracteristics. The complete unit is
shown in Fig. 1.

Construction

The 8-stage Mnrx usea 2.7 nf 40-kV ceramic Murata
capscitorn. They are charged through 1.5-megohm,
2-watt carbon resistors (Fig. 7), The capacitor are
held by 0.920-inch thick, l/2-inch wide brass straps
(Fig. 3) which are punched out in one operation by one
special die. The charging resistora are soldered to
the brass straps (Fig. 4). The capacitors and spark
gaps are supported by a caat epoxy insulator shown in
Fig. 3. The spark gaps sre 5/8-inch brass balls
spaced 0.1 inch apart held to the epoxy insulator by
10-32 s.rews, Figure 5 shows the grooves which shadow
the insulator and prevent surface flaahover. The
trigger ball ID cut down and drilled to accept a
cernme-seal feedthrouf$h as seen in Figs. 3 and 5. The
epoxy insulator is screwed to a l/4-inch aluminum end
plate. Electrical feedthroughe in the plate are
commercial rubber compression fittings. (Fig. 4.) The
housing is s 4-inch diameter, l/16-inch wall aluminum
tube 20 inches long. A bolt flange with an O-ring
seal ie welded to one end and rates to the l/4-inch
end plate. A one-piece epoxy Insulntor and air
pre39ure serAl 1s cast into the tube with a
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Fig. 3. Cast epo:. insulator with the components
that mount on it.

Fig. 4. Micro-Marx body
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Fig. 6. Cutaway drawing of housing with Ca!lt
insulator and feedthrough.

the output end of the tube ia sized to fit etandard
2-inch pipe couplings and haa an O-ring heal for uae
with insulating oil if detiired. The Marx can be
mounted by slotting part of a pipe connector and
clamping it down on the ground ring with a hcse clmmp.
The design of the output end of the Marx could be

altered to incorporate any standard connector daslgn.

Design Featurea

The Marx waa designed for low inductance to

achieve short risetirnea and low eource impedance. The
wide brass connecting straps, short path lengths, and
close-fitting coaxial ground return provided by the
case are important features of this design. The
inductance of the capacitors iti the limiting
inductance. The close-fitting caae provides a high
stage-to-ground capacitance, This prevenc8 the
inter-stage stray capacitance from cauaing following
attrges to rise in voltane during erection of the Marx,
which would cause long erection times altd unrel iable
triggering,

The relinhl~ triggering of the micro-Marx la aiso
aided by the air preanure which lnsulateri and
auppresse~ corona an well an Frennurizing :he spark

gapn. tkronn in prennurized apmrk gnDa cauBrB

ionization ●nd e!ectricml noine which raiee~ the

prco$ure required to hold off the charge voltn~e

toward and nnmetim?s beyond the preanur~ At which the
frap rnn he trtc~~r~l, II,,inp nfr pressure nlso nvoidn
mt.hqy LIrId complex in~tjlatiorr nyirl@mt4.

Fig. ?. Micro-Marx output into 23 II load with 20 kV
charge.
10 na/small division on the ●bciasa
20-kV/small division on the ordinata.

Fig. 8. Expanded v~raion of Fig. 7 with 1 na/small
division c-. the ●bctaaa.
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